ABSTRACT: Spontaneous neoplasia of the intestinal tract in sentinel and moribund zebrafish 5 (Danio rerio) is common in some zebrafish facilities. We previously classified these tumors as 6 adenocarcinoma, small-cell carcinoma, or carcinoma otherwise unspecified based on 7 histomorphologic characteristics. Based on histological presentation, the primary differential 8 diagnosis for the intestinal carcinomas was tumor of neuroendocrine cells (e.g., carcinoids). To 9 further characterize the phenotype of the neoplastic cells, select tissue sections were stained with 10
[WSS], AE1/AE3) or neuroendocrine (S100, chromogranin A) markers. We also investigated 12 antibody specificity by Western blot analysis, using a human cell line and zebrafish tissues. Nine 13 of the intestinal neoplasms (64%) stained for AE1/AE3, seven (50%) also stained for WSS.
14 None of the intestinal neoplastic cells were stained for chromogranin A or S100. Endocrine cells service (Spitsbergen et al. 2012 , Paquette et al. 2013 ). Many of the fish from these populations 7 also displayed preneoplastic changes in the intestine, including epithelial hyperplasia and 8 dysplasia. Based on routine histology, neoplastic lesions were classified either as 9 adenocarcinoma (50 %) or small cell carcinoma (37%), with a few exceptions (carcinoma, 10 tubular adenoma, and tubulovillous adenoma=12 %) (Paquette et al. 2013 ).
11
The cellular phenotype of these neoplasms has not been fully elucidated. Considering the 12 location and morphology, the primary alternative to intestinal carcinomas are small cell neoplasms, such as pheochromocytoma and small-cell carcinomas (Ferrari et al. 1999) . In 3 addition, WSS and AE1/AE3 cytokeratins, S100 and chromogranin A antibodies were evaluated 4 by Western blotting, in order to compare and contrast differences, if any, between the respective 5 human and zebrafish proteins. 
MATERIALS AND METHODS

8
Cases
9
A subset of paraffin-embedded sentinel and moribund zebrafish, previously fixed with 10 Dietrich's, was selected from the archive at the ZIRC diagnostic service, based upon the and negative controls for immunohistochemistry.
5
Considering the subjectivity in evaluation of immunohistochemistry results, the slides (Table 1) .
RESULTS
11
Cases
12
The fish selected for analysis were sourced from six individual facilities and included (Fig. 1d ). The expression of WSS, AE1/AE3, S100, and chromogranin A antibodies was analyzed included adenocarcinoma (Fig. 2a+c ), small-cell carcinoma (Fig. 2b+d) , and carcinoma.
13
Strong staining for WSS was present in normal epithelial cells of the intestine (Fig. 3a along the cutaneous basement membrane, skeletal muscle, and myenteric plexus (Fig. 3g ).
4
Staining intensity was stronger for the latter. Normal intestinal epithelium was negative. All of 5 the intestinal tumors were regarded as negative for chromogranin A (Fig. 3g ).
6
In normal zebrafish tissue, S100 antibody showed strong immunoreactivity with glial 7 cells in the nervous tissue including vertebral and myenteric ganglia (Fig. 3h) , the nasal intestinal epithelium was negative for S100. All intestinal tumors were scored negative for S100
11
( Fig. 3h) , except for two carcinomas designated "+/-" (faint) by two of the evaluators. preparing one histologic slide containing all representative tissues from entire organ systems.
13
This provides an excellent format for positive and negative controls for immunohistochemistry,
14
as appropriate normal tissues are present in the exact specimen as the tissue of interest. In our 15 study, a wide variety of epithelial cells were strongly positive with both cytokeratin stains.
16
Cells of gut derived neuroendocrine neoplasms in vertebrates often stain for S100 and 
11
Western blots for S100 and chromogranin A produced only weak bands and only the 12 former appeared at the expected size. The other three antibodies consistently reacted to produce Germanà A, Paruta S, Germanà GP, Ochoa-Erena F J, Montalbano G., Cobo J, Vega JA (2007).
12
Differential distribution of S100 protein and calretinin in mechanosensory and 
+ +/-+ + +/-+ +/-+/-----a In each column, the three symbols represent readings performed by three independent shown in Fig. 2a does not stain. S100.
